Participation of endogenous atrial natriuretic peptide in the regulation of urinary protein excretion in experimental diabetic rats.
1. In order to determine whether atrial natriuretic peptide might play a role in the development of glomerular hyperfiltration in diabetes mellitus, we examined the effects of administration of glucose, albumin, atrial natriuretic peptide and an atrial natriuretic peptide receptor antagonist on renal function in rats with streptozotocin-induced diabetes mellitus and vehicle-treated control rats. 2. Four weeks after treatment, rats with diabetes mellitus had a higher mean plasma atrial natriuretic peptide concentration than controls [152 +/- 5 (SE) versus 115 +/- 6 pg/ml, P < 0.01] and a higher glomerular filtration rate (3.3 +/- 0.1 versus 2.7 +/- 0.2 ml min-1 kg-1, P < 0.05). 3. Infusion of albumin or glucose caused significant increases in atrial pressure, plasma atrial natriuretic peptide concentration and urinary excretion of sodium and protein in both groups of rats. 4. Increasing plasma atrial natriuretic peptide concentration by 60% via atrial natriuretic peptide infusion increased urinary excretion of sodium and protein in both control rats and rats with diabetic mellitus. 5. Administration of the atrial natriuretic peptide receptor antagonist HS-142-1 to diabetic rats resulted in diminished urinary excretion of both sodium (-61 +/- 14%, P < 0.02) and protein (-51 +/- 17%, P < 0.05). These changes were associated with a significant reduction in glomerular filtration rate (-32 +/- 11%, P < 0.05) and urinary cGMP excretion (-40 +/- 14%, P < 0.05). No significant effects of HS-42-1 on renal function were observed in control rats.(ABSTRACT TRUNCATED AT 250 WORDS)